[Molecular and cell biological analyses for intestinal absorption and renal excretion of drugs].
Intestinal absorption and renal tubular secretion are transport processes determining the availability and the disposition of drugs in the body. In this review, our studies on the molecular and cell biological analyses of intestinal absorption and renal secretion of drugs are described. We evaluated the transepithelial transport and the cellular accumulation of peptide-like drugs such as beta-lactam antibiotics and bestatin (a dipeptide-like antineoplastic agent) in the human adenocarcinoma colon cell line, Caco-2, as an in vitro model for studying absorption mechanisms of these drugs. We have found that the transcellular transport of these peptide-like drugs is mediated by both the apically- and basolaterally-localized peptide transporters. To characterize molecular aspects of absorption of the peptide-like drugs, we studied cDNA cloning of H+/peptide cotransporters, PEPT1 and PEPT2, expressed in rats. The rat PEPT1 has been shown to mediate the H- coupled uphill transport of beta-lactam antibiotics across the brush-border membranes of the intestinal and renal epithelia. The rat PEPT2 is expressed predominantly in the kidney, but not in the intestine, mediating tubular reabsorption of the peptide-like drugs. We examined the transcellular transport of organic cations across monolayers of the kidney epithelial cell line, LLC-PK1. We have found that LLC-PK1 cells possess the H+/organic cation antiporter and the membrane potential-sensitive organic cation transporter in the apical and basolateral membranes, respectively, thereby tetraethylammonium (TEA) being transported unidirectionally from the basolateral to the apical side of the monolayers. We have isolated a cDNA encoding a rat kidney-specific organic cation transporter, OCT 2, which transports TEA in a H(+)-gradient independent manner, suggesting that OCT2 is localized to the basolateral membranes of renal tubular cells. In addition, a cDNA encoding a novel rat organic anion transporter, OAT-K1, has been cloned. OAT-K1 is expressed exclusively in the renal proximal tubules, and mediates the transport of methotrexate. Analyses of the molecular and cell biological mechanisms for drug absorption and secretion will provide information for the understanding of organ specific drug transport systems and for the development of drug design and/or drug delivery system.